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(54) PRODUCTION OF VOLUME PHASE TYPE HOLOGRAM 

(57)Abstract: 

PURPOSE: To produce the high-performance volume phase type hologram having excellent 
chemical stability and environmental resistance characteristic. 

CONSTITUTION: 1) A photosensitive film formed by holding a photosensitive material for 
hologram recording contg. a combination of 4 components; 1) a single polymer of acrylate or 
methacrylate or a copolymer of these monomers and a vinyl monomer, 2) a compd. having a 
polymerizable ethylenic unsatd. bond, 3) 3-ketocumarines and 4) diaryliodonium salt with an 
optically transparent base material and a protective material is used as a hologram recording 
medium and is exposed with interference patterns. The volume phase type hologram is 
produced by a first stage of applying additive exposing with active rays, such as UV rays, 
visible rays and electron beams to the recording medium before or after the exposure or 
subjecting the medium to a heat treatment, a second stage of swelling the recording medium 
with a solvent and further a third stage of shrinking the recording medium by bringing the 
medium into contact with a solvent having poor solubility and swellability. 
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♦NOTICES* 

JPO and NCIPI are not responsible £or any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim(s)] The high molecular compound which is the copolymer of two or more components of the 
homopolymer of acrylic ester or methacrylic ester, acrylic ester or methacrylic ester, and a vinyl 
monomer (A), The compound which has at least one or more ethylene nature unsaturated bonds in 
which a polymerization is possible (B), The sensitive material for hologram record characterized by 
including combination with 3-keto coumarins (C) and a diaryl iodonium salt (D) In manufacturing a 
volume phase mold hologram using the hologram record medium characterized by being optically 
inserted into a transparent protective coat with a transparent base material, and forming the film The 
process which consists of the 1st process which exposes this hologram record medium to the 
interference pattem of a radiant ray, the 2nd process processed with the solvent made to swell this record 
medium, and the 3rd process which this record medium is further contacted to a solvent lacking in 
bloating tendency, and is made to contract, The manufacture approach of the volume phase mold 
hologram characterized by coming to provide the process which makes this record medium process 
before the 1st process or to the back with the exposure to actinic rays, such as ultraviolet rays, a visible 
ray, and an electron ray, or (reaching) heating. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the volume phase mold 
hologram which was excellent in chemical stability or environmental capability-proof, and was excellent 
in a sensibihty property, resolution, diffraction efficiency, and especially transparency. 
[0002] 

[Description of the Prior Art] Conventionally, generally the sensitive material of bleaching processing 
silver salt and a dichromated gelatin system has been used as a hologram record medium. However, it 
had the trouble that each manufacture of the hologram by these hologram record media had the 
complicated processing for the production approach of a sensitive plate, and hologram manufacture, or a 
limitation was inferior to resolution in the manufactured hologram at environmental capability-proof, for 
example, moisture resistance, and weatherability and. 

[0003] In order to solve this problem, the example using a photopolymer is known as the manufacture 
approach of the volume phase mold hologram equipped with the property that it should excel in 
environmental capability-proof, and should have holograms, such as high resolution and high diffraction 
efficiency, for example, in JP,62-22152,B The sensitized material which made the polyfunctional 
monomer which has two or more ethylene nature unsaturated bonds which are photopolymerization 
nature matter in the polymer which should turn into support distribute The hologram manufacture 
approach characterized by coming to provide the 1st process exposed to the interference pattem of a 
radiant ray, the 2nd process which this sensitized material is processed [ process ] with the 1st solvent, 
and makes this sensitized material swell, and the 3rd process which it processes [ process ] with the 2nd 
scarce solvent of a swelling operation, and makes this sensitized material contract is indicated. However, 
in the approach in this well-known reference, there was a trouble of having set at least to the part which 
was not exposed to the interference pattem of a radiant ray and the so-called unexposed part, and 
milking remarkably, in the 2nd development process. Moreover, in order to manufacture the hologram 
which has sufficient diffraction efficiency using the sensitized material of a publication in this well- 
known reference, they are 50 mJ/cm2. The above exposure energy was needed and to raise further the 
sensibility property which turns into an important property in the extensive duplicate of a hologram, i.e., 
shortening of the exposure time, was desired. 

[0004] On the other hand, although the photopolymerization initiator which consists of the combination 
of a 3-keto coumarin derivative and a diaryl iodonium salt was proposed and indicated in JP,60-88005,A 
(JP,3-62162,B), in the well-known reference concemed, the concrete instantiation for hologram record 
or the publication about the creating method was not carried out, either, and a volume phase mold 
hologram was not able to be created in mere use of a photopolymerization initiator given [ concemed ] 
in well-known reference. 

[0005] Moreover, in a Japanese Patent Application No. No. 3 1590 [ four to ] official report, although the 
sensitive material for hologram record characterize by consist of combination with the compound and 3- 
keto coumarins which have at least one or more ethylene nature unsaturated bonds in which a 
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polymethyl methacrylate and a polymerization be possible, and a diaryl iodonium salt be proposed, there 
be a trouble that at least an unexposed part milked remarkably, in a development process. 
[0006] Moreover, some manufacture approaches of 'a hologram using the sensitive material for hologram 
record and it which make a constituent a high moleciil^' compound, the compound which has at least 
one or more ethylene nature xmsaturated bonds in which a polymerization is possible, 3-keto coumarins, 
and a radical generating agent are proposed. For example, the constituent for hologram record with 
which the constituent for hologram record which consists of a polyvinyl carbazole or its derivative, 
polyfunctional monomer, a coumarin derivative, and organic peroxide becomes JP,4-13172,A from a 
polyvinyl carbazole, a methacrylate system compound, keto coumarin coloring matter, and an iron arene 
complex again is indicated by JP,2-216180,A. Since such sensitive material for hologram record was 
using a polyvinyl carbazole or its derivative as base resin, although they had stable and high resolution, 
moisture resistance, thermal resistance, and weatherability chemically, it crystalized in this development 
process, and they tended to milk a polyvinyl carbazole, and had the trouble that the repeatability of 
transparency is bad, and the fault that it was inferior in a sensibility property for the stiffness of a 
polyvinyl carbazole. On the other hand, although the constituent for hologram record which consists of a 
polyvinyl pyrrolidone, polyfunctional monomer, coumarin coloring matter, and organic peroxide was 
indicated in JP,2-216181,A, since a high molecular compound was water bloating tendency or water 
solubility, this well-known ingredient had the fault of being inferior to environmental capability-proof, 
such as moisture resistance and a water resisting property. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention offers the manufacture approach of the 
volume phase mold hologram which was excellent in chemical stability or environmental capability- 
proof, and was excellent in a sensibility property, resolution, diffraction efficiency, and especially 
transparency. 
[0008] 

[Means for Solving the Problem] this invention persons result in this invention, as a result of inquiring 
wholeheartedly in consideration of the above many points that the above-mentioned purpose should be 
attained. This invention Namely, the homopolymer of acrylic ester or methacrylic ester, Or the high 
molecular compound which is the copolymer of two or more components of acrylic ester or methacrylic 
ester, and a vinyl monomer (A), The compound which has at least one or more ethylene nature 
unsaturated bonds in which a polymerization is possible (B), The sensitive material for hologram record 
characterized by including 3 -keto coumarins (C) and a diaryl iodonium salt (D) In manufacturing a 
volume phase mold hologram using the hologram record medium characterized by being optically 
inserted into a transparent protective coat with a transparent base material, and forming the film The 
process which consists of the 1st process which exposes this hologram record medium to the 
interference pattem of a radiant ray, the 2nd process processed with the solvent made to swell this record 
medium, and the 3rd process which this record medium is further contacted to a solvent lacking in 
bloating tendency, and is made to contract, It is the manufacture approach of the volume phase mold 
hologram characterized by coming to provide the process which makes this record medium process 
before the 1 st process or to the back with the exposure to actinic rays, such as ultraviolet rays, a visible 
ray, and an electron ray, or (reaching) heating. 
[0009] Hereafter, this invention is explained extensively. 

[0010] The high molecular compound (A) used in theijLQlogram record medium of this invention is the 
copolymer of two or more components of the homopolymer of acrylic ester or methacrylic ester, acrylic 
ester or methacryUc ester, and other vinyl monomers. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the manufacture approach of the volume phase mold 
hologram which was excellent in chemical stability or environmental capability-proof, and was excellent 
in a sensibility property, resolution, diffraction efficiency, and especially transparency. 
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PRIOR ART 



[Description of the Prior Art] Conventionally, generally the sensitive material of bleaching processing 
silver salt and a dichromated gelatin system has been used as a hologram record medium. However, it 
had the trouble that each manufacture of the hologram by these hologram record media had the 
complicated processing for the production approach of a sensitive plate, and hologram manufacture, or a 
limitation was inferior to resolution in the manufactured hologram at environmental capability-proof, for 
example, moisture resistance, and weatherability and. 

[0003] In order to solve this problem, the example using a photopolymer is known as the manufacture 
approach of the volume phase mold hologram equipped with the property that it should excel in 
environmental capability-proof, and should have holograms, such as high resolution and high diffraction 
efficiency, for example, in JP,62-22152,B The sensitized material which made the polyfunctional 
monomer which has two or more ethylene nature unsaturated bonds which are photopolymerization 
nature matter in the polymer which should turn into support distribute The hologram manufacture 
approach characterized by coming to provide the 1st process exposed to the interference pattem of a 
radiant ray, the 2nd process which this sensitized material is processed [ process ] with the 1st solvent, 
and makes this sensitized material swell, and the 3rd process which it processes [ process ] with the 2nd 
scarce solvent of a swelling operation, and makes this sensitized material contract is indicated. However, 
in the approach in this well-known reference, there was a trouble of having set at least to the part which 
was not exposed to the interference pattem of a radiant ray and the so-called unexposed part, and 
milking remarkably, in the 2nd development process. Moreover, in order to manufacture the hologram 
which has sufficient diffraction efficiency using the sensitized material of a publication in this well- 
known reference, they are 50 mJ/cm2. The above exposure energy was needed and to raise fiirther the 
sensibility property which turns into an important property in the extensive duplicate of a hologram, i.e., 
shortening of the exposure time, was desired. 

[0004] On the other hand, although the photopolymerization initiator which consists of the combination 
of a 3-keto coumarin derivative and a diaryl iodonium salt was proposed and indicated in JP,60-88005,A 
(JP,3-62162,B), in the well-known reference concemed, the concrete instantiation for hologram record 
or the publication about the creating method was not carried out, either, and a volume phase mold 
hologram was not able to be created in mere use of a photopolymerization initiator given [ concemed ] 
in well-known reference. 

[0005] Moreover, in a Japanese Patent Application No. No. 31590 [ four to ] official report, although the 
sensitive material for hologram record characterize by consist of combination with the compound and 3- 
keto coumarins which have at least one or more ethylene nature unsaturated bonds in which a 
polymethyl methacrylate and a polymerization be possible, and a diaryl iodonium salt be proposed, there 
be a trouble that at least an unexposed part milked remarkably, in a development process. 
[0006] Moreover, some manufacture approaches of a hologram using the sensifive material for hologram 
record and it which make a constituent a high molecular, compound, the compound which has at least 
one or more ethylene nature unsaturated bonds in which- a polymerization is possible, 3-keto coumarins, 
and a radical generating agent are proposed. For example, the constituent for hologram record with 
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which the constituent for hologram record which consists of a polyvinyl carbazole or its derivative, 
polyfiinctional monomer, a coumarin derivative, and organic peroxide becomes JP,4-13172,A from a 
polyvinyl carbazole, a methacrylate system compound, keto coumarin coloring matter, and an iron arene 
complex again is indicated by JP,2-216180,A. Since such sensitive material for hologram record was 
using a polyvinyl carbazole or its derivative as base resin, although they had stable and high resolution, 
moisture resistance, thermal resistance, and weatherability chemically, it crystalized in this development 
process, and they tended to milk a polyvinyl carbazole, and had the trouble that the repeatability of 
transparency is bad, and the fault that it was inferior in a sensibility property for the stiffness of a 
polyvinyl carbazole. On the other hand, although the constituent for hologram record which consists of a 
polyvinyl pyrrolidone, polyfiinctional monomer, coumarin coloring matter, and organic peroxide was 
indicated in JP,2-216181,A, since a high molecular compound was water bloating tendency or water 
solubility, this well-known ingredient had the fault of being inferior to environmental capability-proof, 
such as moisture resistance and a water resisting property. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] By the manufacture approach of a volume phase mold hologram using the 
hologram record medium in this invention, it is 10 mJ/cm2. It becomes possible to manufacture the 
volume phase mold hologram which is excellent in chemical stability or environmental capability-proof, 
and has high resolution, high diffraction efficiency, and high transparency with little following exposure 
energy. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention offers the manufacture approach of the 
volume phase mold hologram which was excellent in chemical stability or environmental capability- 
proof, and was excellent in a sensibility property, resolution, diffraction efficiency, and especially 
transparency. 
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MEANS 



[Means for Solving the Problem] this invention persons result in this invention, as a result of inquiring 
wholeheartedly in consideration of the above many points that the above-mentioned purpose should be 
attained. This invention Namely, the homopolymer of acrylic ester or methacrylic ester, Or the high 
molecular compound which is the copolymer of two or more components of acrylic ester or methacrylic 
ester, and a vinyl monomer (A), The compound which has at least one or more ethylene nature 
unsaturated bonds in which a polymerization is possible (B), The sensitive material for hologram record 
characterized by including 3-keto coumarins (C) and a diaryl iodonium salt (D) In manufacturing a 
volume phase mold hologram using the hologram record medium characterized by being optically 
inserted into a transparent protective coat with a transparent base material, and forming the film The 
process which consists of the 1st process which exposes this hologram record medium to the 
interference pattern of a radiant ray, the 2nd process pcQpessed with the solvent made to swell this record 
medium, and the 3rd process which this record medium is further contacted to a solvent lacking in 
bloating tendency, and is made to contract. It is the manufacture approach of the volume phase mold 
hologram characterized by coming to provide the process which makes this record medium process 
before the 1st process or to the back with the exposure to actinic rays, such as ultraviolet rays, a visible 
ray, and an electron ray, or (reaching) heating. 
[0009] Hereafter, this invention is explained extensively. 

[0010] The high molecular compound (A) used in the hologram record medium of this invention is the 
copolymer of two or more components of the homopolymer of acrylic ester or methacrylic ester, acrylic 
ester or methacrylic ester, and other vinyl monomers. As a homopolymer of concrete acrylic ester or 
methacryUc ester Methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, pentyl, neopentyl one, 
hexyl, heptyl, Octyl, nonyl, dodecyl, 2-methylbutyl, 3-methylbutyl, 2-ethyl butyl, 1, 3-dimethyl butyl, 2- 
ethylhexyl, 2-methyl pentyl, cyclohexyl, adamanthyl, isobomyl, The acrylic acid of the shape of a chain, 
such as dicyclopentanil and tetrahydrofurfuryl, the shape of branching, and annular alkyl, or the polymer 
of a methacrylic ester monomer, Phenyl, 4-methoxycarbonyl phenyl, 4-ethoxycarbonyl phenyl, 4- 
butoxycarbonyl phenyl, 4-tert-buthylphenyl, Benzyl, 4-phenylethyl, 4-phenoxy diethylene glucohol, 4- 
phenoxy tetraethylene glycol, 4-phenoxy hexa ethylene glycol, The acrylic acid containing rings, such as 
4-biphenylyl, or the polymer of a methacrylic ester monomer, The acrylic acid containing iron atoms, 
such as ferro SENIRU methyl and ferro SENIRU ethyl, or the polymer of a methacrylic ester monomer, 
Trifluoroethyl, tetrafluoro propyl, heptadeca fluoro DESHIRU, The acrylic acid containing halogen 
atoms, such as octafluoropentyl, 2, and 3-dibromopropyl, or the polymer of a methacrylic ester 
monomer, The acrylic acid containing silicon atoms, such as trimethoxysilylpropyl, or the polymer of 
methacryUc ester, The acrylic acid containing epoxy groups, such as glycidyl acrylate and glycidyl 
methacrylate, or the polymer of a methacrylic ester monomer, The polymer of the acrylic acid 
containing amino groups, such as N and N-dimethylaminoethyl, N, and N-diethylaminoethyl and t- 
butylamino ethyl, or a methacrylic ester monomer etc. is mentioned. These acrylic ester or a methacrylic 
ester monomer can be used as a copolymer of two or more components if needed. 
[001 1] As a vinyl monomer which can be used as a copolymer of two or more components with above 
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mentioned acrylic ester or the above mentioned methacrylic ester monomer, a butadiene, an isoprene, 
acrylamide, N-butyl acrylamide, N,N-dimethylacrylamide, acrylonitrile, styrene, 4-bromostyrene, 
perfluoro styrene, alpha methyl styrene, vinyltoluene, vinyl acetate, a vinyl chloride, a vinylidene 
chloride, N-vinyl pyrrolidone, N-vinylcarbazole, vinylpyridine, a vinyl pyrrolidine, etc. are mentioned. 
[0012] As a compoimd (B) which has at least one or more ethylene nature unsaturated bonds with which 
the hologram record medium of this invention is presented, and in which a polymerization is possible, 
you may be the amount compound of macromolecules further including oligomer besides the vinyl 
monomer which is one organic functions, and may be such mixture. As such a compound, an acrylic 
acid, a methacryUc acid, an itaconic acid, A maleic acid, acrylamide, methacrylamide, diacetone 
acrylamide, hi^-boiling point vinyl monomers, such as 2-hydroxyethyl (meta) acrylate and N- 
vinylcarbazole, - further An aliphatic series polyhydroxy compound, for example, ethylene glycol, a 
diethylene glycol, Triethylene glycol, tetraethylene glycol, neopentyl glycol, 1,3 -propanediol, 1,4- 
butanediol, 1,5-pentanediol, 1 ,6-hexanediol, 1, 10-Deccan diol, trimethylol propane, JI or Fori (meta) 
acrylic ester, such as pentaerythritol, dipentaerythritol, a sorbitol, and a mannitol, An aromatic series 
polyhydroxy compound, for example, a hydroquinone, resorcinol, To JI, such as a catechol and 
pyrogallol, or Fori (meta) acrylic ester, the ethylene oxide denaturation (meta) acrylate of isocyanuric 
acid, and a pan The polymer obtained by the macromolecule reaction of the polymer which has the 
functional group which has the labile like a hydroxy group or a halogenation methyl group in a side 
chain, and unsaturated carboxylic acid, such as an acrylic acid, a methacrylic acid, and a crotonic acid, 
can also be used suitably. As such a high molecular compound, a copolymer with an acrylate monomer, 
phenol resin, etc. are variously mentioned with the copolymer of polyvinyl alcohol, vinyl alcohol, and 
vinyl acetate, polyepichlorohydrin, phenoxy resin, poly chloro methyl styrene, and 2-hydroxy (meta) 
acrylate. Furthermore, the acrylic(meta )-ized epoxy resin, polyester acrylate oligomer, acrylic(meta)- 
ized urethane oligomer, acrolein-ized polyvinyl alcohol, etc. can be raised. 
[0013] As 3-keto coumarins (C) of use by this invention, it is a general formula (1). 
[00 1 4] General formula ( 1 ) 
[Formula 1] 

R' 0 



R' 




[0015] They are the 3-keto coumarins expressed with (Rl and R2 show among a formula a hydrogen 
atom, a halogen atom, an ARUKIKOSHI radical or a dialkylamino radical, an aryl group, or the benzene 
ring by which condensation was carried out, R3 shows a hydrogen atom or a cyano group, and R4 shows 
a low-grade alkyl group, an aryl group, heterocycle, and a styryl radical), or a general formula (2). 
[0016] General formula (2) 
[Formula 2] 

0 R^" 




[0017] (R5, R6, R7, and R8 among a formula) A hydrogen atom, a halogen atom, an ARUKIKOSHI 
radical, or a dialkylamino radical, They are at least, one sort of compounds chosen as the 3rd place 
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expressed from the bis-keto coumarins by which the carbonyl permutation was carried out. an aryl group 
or the benzene ring by which condensation was carried out - being shown — R9 and RIO — a hydrogen 
atom or a cyano group - being shown ~ It is desirable to permute the alkoxy group or the dialkylamino 
radical by tiie benzene nucleus of a coumarin. 

[001 8] Rl in a general formula (1), R2 and R5 in a general formula (2), R6, R7, and R8 It sets. A 
fluorine, chlorine, a bromine, and an iodine atom as a halogen atom as an alkoxy group A methoxy 
group, an ethoxy radical, a propoxy group, an isopropanal POSHIKI radical, a butoxy radical, A butoxy 
radical, an iso butoxy radical, a sec-butoxy radical, a tert-butoxy radical, A benzyloxy radical etc. as a 
dialkylamino radical A dimethylamino radical. As an aryl group, a phenyl group, p-tolyl group, a xylyl 
group, a KUMENIRU radical, a naphthyl group, an anthryl radical, a phenan tolyl group, etc. are 
mentioned, and a diethylamino radical, a JURORIJIRU radical, etc. are mentioned for a naphthalene 
ring, an anthracene ring, etc. as the condensation benzene ring. Moreover, R4 in a general formula (1) It 
sets. As a low-grade a\ky\ group A methyl group, an ethyl group, a propyl group, etc. as an aryl group A 
phenyl group, p-tolyl group, a xylyl group, a KUMENIRU radical, a naphthyl group, an anthryl radical, 
As heterocycle, a benzofuran ring, a benzothiophene ring, an iso indole ring, etc. are mentioned, and a 
phenan tolyl group etc. is mentioned for a styryl radical, p-dimethylaminostyryl radical, p- 
diethylaminostyryl radical, p-methoxy styryl radical, etc. as a styryl radical. 

[0019] As an example of a concrete compound expressed with a general formula (1) A 3-thieno IRUKU 
marine **3-(4-methoxy benzoyl) coumarin, 3-benz6yl coumarin, 3-(4-cyano benzoyl) coumarin, A 3- 
CHIENOIRU-7-methoxy coumarin, a 7-methoxy-3-(4-ihethoxy benzoyl) coumarin, A 3-benzoyl-7- 
methoxy coumarin, a 3-(4-cyano benzoyl)-7-methoxy coumarin, 5, 7-dimethoxy-3-thieno IRUKU 
marine **5, a 7-dimethoxy-3-(4-methoxy benzoyl) coumarin. The 3-benzoyl -5, 7-dimethoxy coumarin, 
3-(4-cyano benzoyl)-5, 7-dimethoxy coumarin, A 7-diethylamino-3-thieno IRUKU marine **7- 
diethylamino-3-(4-methoxy benzoyl) coumarin, A 3-benzoyl-7-diethylamino coumarin, a 7- 
diethylamino-3-(4-cyano benzoyl) coumarin, A 7-diethyIamino-3-(4-dimethylamino benzoyl) coumarin, 
A 3-(2-benzofuroyl)-7-diethylamino coumarin, a 3-cinnamoyl-7-diethylamino coumarin, A 4-cyano-3- 
cinnamoyl-7-diethylamino coumarin, a 3-(p-diethylamino cinnamoyl)-7-diethylamino coumarin, A 3- 
acetyl-7-diethylamino coumarin, a 3-carboxy-7-diethylamino coumarin, and a 3-(4-carboxy benzoyl)-7- 
diethylamino coumarin are mentioned. Furthermore, condensation of the ring may be carried out to the 
coumarin benzene ring, next, as a concrete compound expressed with a general formula (2) 3,3*- 
carbonyl bisque marine **3, a 3'-carbonyl screw (7-methoxy coumarin), - carbonyl bisque marine ** 5 
and 7-dimethoxy - 3 and 3 - carbonyl bisque marine **5, and 7, T - trimethoxy-3 and 3' - A - carbonyl 
screw (5, 7-dimethoxy coumarin), and 3 and 3 3, 3'-carbonyl screw (5, 7-diethoxy coumarin), 7- 
diethylamino -3, 3'-carbonyl bisque marine **7-diethylamino - 5', 7*-dimethoxy -3, 3'-carbonyl bisque 
marine ** A - carbonyl screw (JURORIJINO coumarin), and 3 and 3'-carbonyl screw (7-diethylamino 
coumarin), 3, and 3 3, 3'-carbonyl screw (4-cyano-7-diethylamino coumarin) etc. can be raised. A 
compound (a) thru/or a compound (h) are shown as a typical example. 
[0020] Compound (a) 
[Formula 3] ^ 




[0021] Compound (b) 
[Formula 4] 
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[0022] Compound (c) 




[0023] Compound (d) 
[Fonnula 6] 




[0024] Compound (e) 
[Formula 7] 




[0025] Compound (f) 
[Formula 8] 




[0026] Compound (g) 
[Formula 9] 
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[0027] Compound (h) 
[Formula 10] 




[0028] Next, the diary! iodonium salt (D) of use by this invention is a general formula (3). 
[0029] General formula (3) 
[Formula 11] 




the inside of a formula, and Rl 1 and R12 ~ a hydrogen atom, a low-grade alkyl group, and a lower 
alkoxy group ~ A cyano group, a nitro group, or a halogen atom is expressed, and it is X. - Halogen ion, 
BF4-, PF6-, AsF6-, SbF6-, C104-, C6 H5 S03-, p-CH3 C6 H4 S03-, and p-CF3 C6 H4 S03- etc. - 
being shown -- the diaryl iodonium salt expressed is shown. As such a diaryl iodonium salt "Macro 
leakage-at-bulb KYURUSU (Macromolecules)", the 10th volume, The compound of a page [ 1307th ] 
(1977) publication, for example, diphenyliodonium, JITORIRU iodonium, phenyl (p-methoxypheny) 
iodonium, Bis(m-nitrophenyl) iodonium, bis(p-tert-buthylphenyl) iodonium. Chloride, such as bis(p- 
cyanophenyl) iodonium, bromide, A 4 boron-fluoride sa.lt, a 6 boron-fluoride salt, a 6 phosphorus- 
fluoride salt, a 6 arsenic-fluoride salt, an antimony hexafluoride salt, a perchlorate, a benzenesulfonic 
acid salt, a p-toluenesulfonic-acid salt, p-trifluoromethyl benzenesulfonic acid salt, etc. are illustrated. 
[0030] The hologram record medium used by this invention The homopolymer of acrylic ester or 
methacrylic ester, Or the high molecular compound which is the copolymer of two or more components 
of acrylic ester or methacrylic ester, and a vinyl monomer (A), The compound which has at least one 
ethylene nature imsaturated bond in which a polymerization is possible (B), 3-keto coumarins (C) and a 
diaryl iodonium salt (D) are dissolved into a suitable solvent, and the obtained solution is optically 
applied in the shape of a coat on a protective coat transparent on the transparent base material up or an 
optical target, and it is formed. As for the thickness applied, it is desirable to make it 20 micrometers 
from 1 micrometer as thickness after desiccation, and its range of 4 to 10 micrometers is more desirable. 
Although there is no specific limit in the compounding ratio of each above-mentioned component, it is 
desirable to prepare the concentration of 3-keto coumarins (C) so that the permeability of the laser beam 
for an exposure may become 1% or more. Furthermore, various additives, for example, a plasticizer, an 
antioxidant, thermal polymerization inhibitor, etc. may be added if needed. 

[0031] The amount occupied into the hologram record ingredient of the high molecular compound (A) 
which is the copolymer of two or more components of the homopolymer of acrylic ester or methacrylic 
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ester, acrylic ester or methacrylic ester, and a vinyl monomer is 30 - 70 % of the weight preferably ten to 
90% of the weight, in order to manufacture the volume phase mold hologram which has high diffraction 
efficiency, high resolution, and high transparency. thef(high-molecular-compound A) 100 weight section 
whose amount of the compound (B) used which has at least one or more ethylene nature unsaturated 
bonds in which a polymerization is possible is the copolymer of two or more components of the 
homopolymer of acrylic ester or methacrylic ester, acrylic ester or methacrylic ester, and a vinyl 
monomer - receiving - the 10 - 200 weight section - it is the 40- 150 weight section preferably. Since 
maintenance of high diffraction efficiency and improvement in a sensibility property will become 
difficult if it deviates from the above-mentioned range, it is not desirable. 
[0032] the (high-molecular-compound A) 100 weight section whose 3-keto coumarins (C) are the 
copolymers of two or more components of the homopolymer of acrylic ester or methacrylic ester, acrylic 
ester or methacrylic ester, and a vinyl monomer among the photopolymerization initiators used with the 
hologram record medium of this invention - receiving - 0.1 - 30 weight section - it is preferably used 
in the range of 0.5 - 15 weight section. The amount used receives a limit with the optical density of 
sensitization layer membrane thickness and this thickness. That is, it is desirable to use it in the range in 
which optical density does not exceed 2. moreover, the (high-molecular-compound A) 100 weight 
section whose diaryl iodonium organic boron complex (D) which is another component of a 
photopolymerization initiator is a copolymer of two or more components of the homopolymer of acrylic 
ester or methacrylic ester, acrylic ester or methacrylic ester, and a vinyl monomer ~ receiving - 0.1 - 20 
weight section ~ it is preferably used in the range of 1 - 15 weight section. 

[0033] The sensitive material for hologram record in this invention is optically used as a transparent 
base material and a record medium optically inserted into the transparent protective coat. As a 
transparent base material, a glass plate, a polycarboftateiplate, a polymethylmethacrylate plate, or 
polyester film is mentioned optically. Moreover, as a transparent protective coat, polyvinyl alcohol, 
polyethylene terephthalate, polyolefme, a polyvinyl chloride, a polyvinylidene chloride, or a cellophane 
film is mentioned optically. When formed on the transparent base material which this sensitive material 
for hologram record described above, a laminating can be optically carried out on this sensitized 
material by sticking the above mentioned laminating using spreading in the solution condition, 
electrostatic adhesion, and an extruder for a transparent protective coat, or the film which applied the 
binder to this protective coat beforehand. On the other hand, when formed on the transparent protective 
coat which this sensitive material for hologram record described above, it can stick by the approach of 
making this sensitized material side side stick to a transparent base material optically. 
[0034] Next, the manufacture approach of the volume phase mold hologram of this invention is 
explained, that is, although carried out on the 1st process which exposes said hologram record medium 
carried out to the interference pattern of the visible laser beam of light oscillated from a radiant ray 
especially helium-Cd laser, Ar ion laser, etc., it processes before the 1st process or to the back with the 
exposure to actinic rays, such as ultraviolet rays, a visible ray, and an electron ray, or (and) heating. As 
the light source of the actinic rays which were suitable in order to process this record medium, 
ultraviolet [, such as helium-Cd laser and Ar ion laser, ] and the visible laser other than a high-pressure 
mercury-vapor lamp, an ultrahigh pressure mercury lamp, a high-pressure xenon LGT, a carbon arc 
lamp, a halogen lamp, a metal halide lamp, a white LGT, a fluorescent lamp, and a tungsten lamp can be 
used. Since the time amount and the exposure which are exposed to these actinic rays change with 
sources of actinic rays, they need to perform optimal conditioning. Moreover, generally as a heat source 
for heat-treatment, heat circuit system oven or a heating roller is used suitably. As for a heat-treatment 
temperature requirement, for 50 to 150 degrees C is desirable, and it is for 60 to 120 degrees C more 
preferably. 

[0035] After, carrying out exfoliation removal of said protective coat which has covered this record 
medium from this record medium subsequently to the 1st process exposed to the interference pattern of a 
radiant ray, it carries out on the 2nd process immersed in the solvent which has the operation which 
makes the high molecular compound (A) which is the copolymer of two or more components of the 
homopolymer of the acrylic ester in this record medium, or methacrylic ester, acrylic ester or 
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methacrylic ester, and a vinyl monomer swell, and the so-called swelling process. As a solvent used 
suitable for this process, organic solvents generally used, such as chlorine-based organic solvents, such 
as cyclic ether system organic solvents, such as alcoholic system organic solvents, such as ketone 
system organic solvents, such as acetic-ester system organic solvents, such as aromatic series system 
organic solvents, such as benzene, toluene, and a xylene, ethyl acetate, and butyl acetate, an acetone, a 
methyl ethyl ketone, and a cyclohexanone, a methanol, ethanol, and isopropanol, dioxane, and a 
tetrahydrofuran, dichloromethane, chloroform, and tetrachloroethane, or these mixed solvents are 
applicable. In that case, it is required to have the operation which it does not dissolve [ operation ] 
completely but makes the high molecular compound (A) which is the copolymer of two or more 
components of the homopolymer of the acrylic ester in this hologram record medium or methacrylic 
ester, acrylic ester or methacryhc ester, and a vinyl monomer swell, and it is necessary to choose 
suitably according to the class of this high molecular compound (A) to be used. Although immersion 
time amount required to complete this swelling process changes with the swelling effectiveness and 
immersion temperature of a solvent to be used, in the case of a room temperature, it is completed in 
general in 30 seconds to 5 minutes. 

[0036] Subsequently to said swelling down stream processing, this record medium is made to contact a 
solvent still more nearly lacking in the solubility and bloating tendency over this record medium, and it 
carries out on the 3rd process which makes this record medium swollen in said swelling down stream 
processing contract, and the so-called contraction down stream processing. Although n-alkane system 
organic solvents, such as a pentane, a hexane, a heptane, and the petroleum ether, are used suitably, if it 
is the solvent which has the operation which makes this record medium contract as an example of the 
solvent used suitable for this process, it will not be limited to the above mentioned solvent. 



[Translation done.] 
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* NOTICES * 

JPO and NCZPI are not responsible for any 
dauRiages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



OPERATION 

[Function] The hologram record medium of this invention is characterized by including the combination 
of the high molecular compoimds (A) which are the copolymers of two or more components of the 
homopolymer of acrylic ester or methacrylic ester, acrylic ester or methacrylic ester, and a vinyl 
monomer, (compound B) which has at least one or more ethylene nature unsaturated bonds in which 
polymerization is possible 3-keto coumarins (C), and a diaryl iodonium salt (D). The 3-keto coumarins 
(C) used in this invention absorb efficiently the light oscillated fi-om the visible laser light sources, such 
as Ar ion laser or helium-Cd laser, and it decomposes a diaryl iodonium salt (D) efficiently according to 
the spectral sensitization operation. As a result, a free radical will be generated, induction of the radical 
polymerization will be carried out effectively, and it is thought that it resulted in improvement in a 
sensibility property. Moreover, it is guessed by using the high molecular compound (A) which is the 
homopolymer of acrylic ester or methacrylic ester, or the copolymer of two or more components of 
methacrylic ester and a vinyl monomer that it became possible to manufacture Ithe volume phase mold 
hologram which was excellent in chemical stability or environmental capability-proof, and was excellent 
in the sensibility property, moreover, before carrying out on the interference pattern by the radiant ray, 
or after coping, it is imagined as a thing by having come to manufacture the volume phase mold 
hologram excellent in especially transparency by performing exposure to actinic rays, such as ultraviolet 
rays, a visible ray, and an electron ray, and (or) processing by heating. 

[0038] Moreover, on the other hand, it sets to the volume phase mold hologram record which used this 
medium for hologram record. In the strong part of the inside of this radiant ray exposure part, and 
interferential action this record medium - interference pattern exposure of a radiant ray, if it carries out 
The polymerization reaction of the compound (B) which has at least one or more ethylene nature 
unsaturated bonds in which a polymerization is possible arises. The acrylic ester as a base material, or 
the homopolymer of methacrylic ester. Or the network structure is formed with the high molecular 
compound (A) which is the copolymer of two or more components of acrylic ester or methacrylic ester, 
and a vinyl monomer, and it becomes insoluble to the sdlvent used in the following swelling down 
stream processing. On the other hand, among a radiant ray exposure part, in the weak part of 
interferential action, the polymerization reaction of the compound (B) which has at least one or more 
ethylene nature unsaturated bonds in which a polymerization is possible does not arise, or since 
polymerization degree is low, this record medium is swollen with this solvent for swelling processing. 
Although guessed as that to which the consistency difference in both parts is formed by this, a 
refractive-index difference is produced as a result, and hologram record is performed This operation is 
notably amplified by making the 2nd solvent lacking in the solubility and bloating tendency over this 
record medium contact. And having come to offer the volume phase mold hologram excellent in the 
operation which returns the thickness of this record medium to the thickness before swelling processing, 
conjointly high diffraction efficiency, and playback wavelength repeatability thinks again. 
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EXAMPLE 



[Example] Based on an example, this invention is explained more to a detail below. In each following 
example, especially, the section expresses the weight section, as long as there is no notice. 
[0040] Example 1 polymethyl methacrylate (the Aldrich make, weight average molecular weight 
710,000) The 100 sections, An isocyanuric acid ethyleneoxide denaturation thoria chestnut rate (trade 
name ARONIKKUSU M-315 and Toagosei Chemical industry) The 70 sections, A 3 and 3'-carbonyl 
screw (7-diethylamino coumarin) (compound a) The 2.5 sections, The sensitization liquid which 
consists the five sections and dioxane of the 900 sections in diphenyliodonium hexafluorophosphate on 
a 100x125x3mm glass plate It applied using the 3-mil applicator so that the thickness after sensitization 
liquid desiccation might be set to 6 micrometers, and it was made to dry for 20 minutes in 60-degree-C 
oven. Furthermore, the polyvinyl alcohol (Aldrich make, 99% [ of saponification degrees ] or more, 
weight average molecular weight 80,000) water solution was applied on the film for hologram record, 
and the medium for volume phase mold hologram record was created. Subsequently, precure according 
this record medium to the heat-treatment for 25 minutes was performed in 90-degree C hot blast oven. 
By the optical system for volume phase mold holograin manufacture shown in Fig. 1, after giving 
volume phase mold hologram record using 488nm lighf of Ar ion laser, it was immersed in the xylene 
for 1 minute, and developed negatives and processed [ swelling ] the sensitization layer, and it is 
immersed in a heptane for 30 seconds, this medium was made to carry out contraction processing, and 
the volume phase mold type hologram was manufactured to it. Diffraction efficiency was measured with 
the ART25C mold spectrophotometer made from Jasco Industry. This equipment can install a 
photograph multimeter with a slit with a width of face of 3mm on a periphery with a radius [ centering 
on a sample ] of 20cm. Incidence of the homogeneous light with a width of face of 0.3mm was carried 
out to the sample at the include angle of 45 degrees, and the diffracted light from a sample was detected. 
The ratio of the biggest value except specular reflection light and the value when not placing a sample 
but receiving direct incident light was made into diffraction efficiency. 2 mJ/cm2 With light exposure, 
the volume phase mold hologram whose permeability [ in / playback wavelength and / in diffraction 
efficiency / 650nm ] is 92% was manufactured 70%. [ 480nm ] Even if it left this volume phase mold 
hologram for 180 days under the environment of 25 degrees C and 60%RH, the decline in diffraction 
efficiency was not accepted. 

[0041] The precure by the heat-treatment in example 2 example 1 was changed into exposure to the 
fluorescent lamp for 60 seconds (60 W), and also the volume phase mold hologram was manufactured by 
the same approach as an example 1 . The acquu-ed hologram property was collectively shown in the 1st 
table. 

[0042] The result when changing 3 in three to example 9 example 2 and a 3'-carbonyl screw (7- 
diethylamino coumarin) into the 3-keto coumarins of compound (b) - (h), and also producing a volume 
phase mold hologram by the same actuation as an example 2 was shown in the 1st table. In addition, in 
the examples 8 and 9, helium cadmium laser 441nm light was used. The acquired hologram property 
was collectively shown in the 1st table. 

[0043] Changing the polymethyl methacrylate in example 10 example 2 into polymethacrylic acid 
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isobomyl, others showed the hologram property result when operating it by the same approach as an 
example 2 in the 2nd table. 

[0044] Changing the polymethyl methacrylate in example 1 1 example 2 into polymethacrylic acid ferro 
SENIRU methyl, others showed the hologram property result when operating it by the same approach as 
an example 2 in the 2nd table. In addition, polymethacrylic acid ferro SENIRU methyl can be obtained 
by the approach of a publication with a page [ 746th ] (1970) of volume [ 3rd ] of "Macromolecules" of 
C.U.Pittman and others. 

[0045] Changing the polymethyl methacrylate in example 12 example 2 into polymethacrylic acid 
benzyl, others showed the hologram property result when operating it by the same approach as an 
example 1 in the 2nd table. 

[0046] Changing the polymethyl methacrylate in example 13 example 2 into polyacrylic acid 
trimethoxysilylpropyl, others showed the hologram property result when operating it by the same 
approach as an example 2 in the 2nd table. 

[0047] Changing the polymethyl methacrylate in example 14 example 2 into the copolymer (it is 7:3 at a 
mole ratio) of a polymethyl methacrylate and styreijie, pthers showed the hologram property result when 
operating it by the same approach as an example 2 in the Ist table. 

[0048] In order to clarify effectiveness in this invention, the example of a comparison explains further. 
[0049] In example of comparison 1 example 1 , a volume phase mold hologram was not able to be 
manufactured only by exposing this record medium to the interference pattern of Ar ion laser. 
[0050] When precure processing by the fluorescent lamp was not performed and also a volume phase 
mold hologram is manufactured by the same approach as an example 2 in example of comparison 2 
example 2, exposure energy is 10 mJ/cm2, Although the volume phase mold hologram whose 
diffraction efficiency is 70% and whose playback wavelength is 480nm was able to be manufactured, 
the permeability in 650nm of an xmexposed part was inferior compared with 0% and an example 2. 
[0051] The methyl methacrylate in example of comparison 3 example 2 was operated like the example 2 
except having changed Polly N-vinyl pyrrolidone and the swelling solvent for development into ethyl 
acetate, and hologram record was performed. Light exposure 10 mJ/cm2 Although manufacture of the 
volume phase mold hologram of 60% of diffraction efficiency was possible, since Polly N-vinyl 
pyrrolidone was water solubility, the diffraction efficiency of a hologram fell to 10% after day neglect. 
[0052] 
[Table 1] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[0056] Drawing 1 shows the block diagram of the 2 flux-of-light laser aligner for volume phase mold 
hologram manufacture. 

[0057] 

[Description of Notations] 
1 : Laser light source 
2: Mirror 
3: Lens 

4: Spatial filter ^ 
5: Base material (glass plate) 
6: Hologram film 

7: Protective coat (polyvinyl alcohol film) 
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DRAWINGS 



[Drawing 1 
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